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Specification 


METHOD AND APPARATUS FOR DISPENSING A LIQUID BEVERAGE 
CONTAINING REAL MILK SOLIDS 


RELATED APPLICATIONS 

This application is a continuation-in-part application of U.S. 
Application Serial No. 10/254,1 18, filed September 25, 2002, which in 
turn is a continuation-in-part application of U.S. Application Serial 
No. 09/850,983, filed May 8, 2001, which in turn is a continuation of 
U.S. Application Serial No. 09/433,365, filed November 3, 1999. The 
entire disclosures of these applications are incorporated herein by 
reference. 

FIELD OF THE INVENTION 

This invention relates to a method and apparatus for 
dispensing a liquid beverage containing real milk solids by utilizing an 
aseptic ultra-high temperature (UHT) liquid beverage concentrate for 
dilution with water and dispensing as a formulated beverage containing 
real milk solids. 
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BACKGROUND OF THE INVENTION 

The above-identified applications disclose ultra-high 
temperature pasteurized (UHT) liquid milk concentrates having shelf lives 
of at least 30 days and, upon dilution with about 3-4 volumes of water, 
5 the milk solids do not separate and the diluted concentrate has an 
acceptable taste profile like fresh milk. It was also disclosed in the 
above-identified applications that up to about 1 0% by weight of the UHT 
milk concentrate may contain a flavor, sweetening agent or a juice 
concentrate. In these products, the fresh milk taste still dominates the 

10 product upon reconstitution with a flavored, sweetened or juice note 
added to the product. Aseptic packages of both the UHT milk 
concentrates and flavored or sweetened concentrates were also disclosed 
for dispensing with a beverage dispenser. The disclosures of these earlier 
applications are incorporated herein by reference in their entirety. 

1 5 This application is directed to further improvements in a 

method and apparatus for dispensing liquid beverages containing real milk 
solids. 

SUMMARY OF THE INVENTION 

This invention is directed to a method and apparatus for 
20 dispensing a liquid beverage containing real milk solids. A beverage- 
dispensing container is mounted in a housing under ambient temperature 
with the container holding an aseptic ultra-high temperature (UHT) liquid 
beverage concentrate containing real milk solids. The UHT concentrate 
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has an extended shelf stability of at least about 30 days without 
granulation and/or separation of the milk solids and, upon dilution with 
water, the milk solids do not separate to provide a drinkable beverage. 
A portion of the aseptic beverage concentrate is aseptically pumped from 
5 the container and mixed with water in preselected proportions to 
formulate a beverage while maintaining the remaining amount of 
concentrate in the container under aseptic conditions. 

It has been found that beverages such as cappuccino, 
chocolate, tea, among others, may be ultra-high temperature (UHT) 

10 pasteurized containing real milk solids without scorching and separation 
of the real milk solids. The terms "real milk solids" as used herein mean 
those proteins, fats, lactose and various vitamins and minerals of milk 
produced by the mammary glands of mammals, more specifically, the 
milk of cows or goats, used as food by humans. A stabilizer is used in 

1 5 the concentrate to provide an extended shelf stability of at least about 30 
days at ambient temperature, up to 4-6 months, without granulation 
and/or separation of the solids, even after dilution with water. Aseptic 
containers of UHT beverage concentrates can be stored under ambient 
temperature and used to produce a formulated beverage with water 

20 containing real milk solids. In dispensing the concentrate and mixing with 
water, this invention maintains the aseptic qualities of the remaining 
concentrate in the container so portions of that concentrate may be 
subsequently dispensed to produce a satisfactory beverage. 


-4- 

Hot liquid beverages are dispensed using the method and 
apparatus of this invention. For instance, cappuccino, chocolate and tea 
concentrates containing real milk solids are dispensed with a dispenser 
where the concentrate container is maintained at ambient temperature of 
5 about 60-110° F. The concentrates are mixed with water heated to 
about 160-210° F for dispensing of the hot liquid beverage at about 
1 50-1 65° F. Furthermore, beverages containing real milk solids may also 
be dispensed, for example, at cold or room temperatures, by aseptically 
pumping the concentrate for mixing with water at ambient temperature. 
10 For instance, flavored solids, such as peach, berry, raspberry, caramel, 
and the like, may also be formulated in a concentrate with real milk solids 
and dispensed with water to produce flavored beverages. 

The advantages and objectives of this invention will be 
further understood with reference to the following description. 
1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

The objectives and advantages of the present invention will 
become more apparent by reference to the drawings wherein: 

FIG. 1 is a front elevational and perspective view of the 
beverage dispenser with its front door removed and lower side panel 
20 partially removed to show the aseptic concentrate dispensing container, 
concentrate pump, mixing chamber and water tank; 

FIG. 2 is an exploded view of the mixing chamber with a 
whipper blade and dispensing nozzle; 
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FIG. 3 is a view in perspective of a collapsible bag container 
for the concentrate as installed in the carrier for mounting in the 
dispenser housing. 

DETAILED DESCRIPTION OF THE INVENTION 
5 Aseptic Ultra-High Temperature (UHT) Liquid Beverage Concentrates 

The aseptic UHT concentrates that are used to make the 
beverages according to the method of this invention are made by the 
steam injection method which has been described in the above identified 
Related Applications which are incorporated herein by reference in their 

1 0 entireties. Briefly, according to the method, steam is injected directly into 
the continuous flow of a beverage blend containing real milk solids and 
a stabilizer to form a pasteurized concentrate which is then aseptically 
packaged. The aseptic UHT liquid beverage concentrate is stabilized to 
have (a) an extended shelf stability of at least 30 days up to 4-6 months 

1 5 without granulation and/or separation, (b) milk solids which do not 
separate upon dilution with water, and (c) upon dilution with water 
provides a beverage containing real milk solids. More specifically, for 
example, a Tetra-Pak VTIS direct steam injection system for UHT 
pasteurization is used in the following examples, as described hereinafter, 

20 and the UHT concentrate is aseptically packaged. See Tetra Therm 
Aseptic VTIS Direct UHT treatment module based on steam injection, 
@ 1996, Tetra Pak Processing Systems AB, Lund, Sweden. 
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The following are representative aseptic beverage 
concentrates which are used to make the liquid beverages containing real 
milk solids. 

(A) Cappuccino Concentrate 

5 A cappuccino concentrate for use in the method and dispenser of 

this invention comprises about 2-1 2% coffee solids, about 0.5-28% milk 
solids nonfat (MSNF) and about 0-20% milk fat. A stabilizer in the range 
of about 0.3 to 1 % by weight solids is used, preferably sodium 
hexametaphosphate (97-99%) and carrageenan, kappa type (1-3%). The 

10 cappuccino concentrate is formulated for mixing with water at a ratio of 
about 3:1 to about 4:1 of water to concentrate to make the beverage. 
More preferably, when the cappuccino is non-sweetened, it comprises 
about 5% coffee solids, about 1 9% MSNF and about 1 6% milk fat; and 
the concentrate is mixed at about 4:1 of water to concentrate to make 

15 the beverage. Where the cappuccino concentrate is sweetened, it 
comprises about 2-12% coffee solids, about 0.5-28% MSNF, about 
0-20% milk fat and about 5-40% sweetener solids; and the concentrate 
is mixed at a ratio of about 3:1 of water to concentrate to make the 
beverage. More preferably, the sweetened cappuccino concentrate 

20 comprises about 4% coffee solids, about 1 1 % MSNF, about 8% milk fat 
and about 30% high fructose corn syrup solids; and the concentrate is 
mixed at a ratio of about 3:1 of water to concentrate to make the 
beverage. 
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(B) Chocolate Concentrate 

A chocolate concentrate for use in the method and dispenser 
of this invention comprises about 0.1-10% chocolate solids, about 
0.5-28% milk solids nonfat (MSNF), about 5-40% sweetener solids and 
5 about 0-20% milk fat; and the concentrate is mixed at a ratio of about 
3:1 to about 4:1 of water to concentrate to make the beverage. The 
stabilizer is used in same amounts as set forth above in (A). A more 
preferred chocolate concentrate comprises about 3% chocolate solids, 
about 8% MSNF, about 35% high fructose corn syrup solids and about 
10 8% milk fat; and the concentrate is mixed at a ratio of about 3: 1 of water 
to concentrate to make the beverage. 

(C) Tea Concentrate 

A tea concentrate for use in the method and dispenser of 
this invention comprises about 2-10% tea solids, about 0.5-28% milk 

1 5 solids nonfat (MSNF), about 0-40% sweetener solids, and about 0-20% 
milk fat; and the concentrate is mixed at a ratio of about 3:1 to about 4:1 
of water to concentrate to make the beverage. The stabilizer is used in 
the same amounts as set forth above in (A). In a more preferred form, 
the tea concentrate comprises about 2% tea solids, about 12% MSNF, 

20 about 28% high fructose corn syrup solids, and about 8% milk fat; and 
the concentrate is mixed at a ratio of about 3:1 of water to concentrate 
to make the beverage. 
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(D) Other Flavored Beverages 

Other flavored beverage concentrates are used in the method 
and dispenser of this invention. Generally, the concentrates comprise 
about 0.1-1 0% flavor solids of any one of a wide variety, about 0.5-28% 
5 milk solids nonfat (MSNF), about 0-40% sweetener solids, about 0-20% 
milk fat and about 0.3% to 1 % stabilizer as set forth above in (A). The 
flavor solids for the concentrate are selected, for example, from the group 
consisting of caramel, vanilla, hazelnut, peach, strawberry, sucralose, 
aspartame, corn syrup, fructose, and/or fruit/juice concentrate flavor 

10 solids selected from the group consisting of peach, orange, strawberry, 
raspberry, blueberry, grape, and the like. 
Method of Making Aseptic UHT Beverage Concentrates 

The following examples illustrate specific concentrates 
which are made for use in the method and dispenser of this invention. 

15 In these examples, a stabilizer is first prepared for adding to the beverage 
concentrate to form a blend that is to be ultra-pasteurized. In these 
examples, one (1) pound of stabilizer consisting of sodium 
hexametaphosphate and carrageenan (kappa type) is mixed with two (2) 
pounds of warm water (70° F minimum). The resultant mixture is then 

20 blended together in a high shear blender for 15 minutes to form a 
stabilizer slurry, which is then mixed with the initial beverage concentrate 
for at least 1 5 minutes to produce the condensed liquid beverage blend 
containing milk solids that is to be UHT pasteurized. The stabilizer in the 
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examples is a slurry in water of about 1 -2% (0.5 - 1 % solids) of the total 
weight of the blend which includes the beverage solids of cappuccino, 
chocolate, tea or other beverage flavor as detailed hereinafter. The blend 
of beverage solids, with stabilizer, real milk solids in condensed liquid milk 
5 form, and other ingredients, of the following examples is then 
continuously run through a Tetra Pak VTIS direct steam injection UHT 
pasteurization system (Tetra Pak of Sweden, 1996, supra) that uses a 
pre-warming step of about 1 80° F for about 30-36 seconds and then 
heats the beverage blend to a temperature range of from about 288° F 

10 to about 294° F for 2.5 to 5 seconds. In these examples, 
ultrapasteurization temperature is about 294° F. The UHT beverage 
concentrate is then sent to a cooling condenser which cools the 
concentrate to a temperature of from about 80° F to 90° F within about 
2 to 5 seconds. The UHT beverage concentrate is then run through a 

1 5 high-pressure homogenizer, preferably about 3500 to 5000 psi, or as low 
as 1 500 psi, and sent to an aseptic bag filler machine that sterilizes the 
bag with steam before it is filled with the sterilized UHT beverage 
concentrate. The nozzle in the inside lip of the bag is sprayed with H 2 0 2 . 
The final product is checked for proper solids and fat content as well as 

20 proper pH level of about 6-8. The beverage concentrates of these 
examples include solids of from about 40 to 60% when they are running 
through the direct steam injection system, homogenizer, cooling 
condenser and sent to the aseptic bag filler. 


el 
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EXAMPLE 1 

French Vanilla Cappuccino (mix ratio 3. Ox) 


Inqredients 

% bv Weiaht 

% Solids 

Cream {40% solids) 

20.0 

8 

Condensed Skim (40% solids) 

28.0 

1 1.3 

Stabilizer (0.67% solids mixed with 
water) 

1.8 

0.6 

Coffee 

7.2 

4 

High Fructose Corn Syrup (HFCS) 

42.5 

30 

Vanilla, Caramel, Hazelnut Flavors 

0.5 

0.1 

Total 

100.00 

54 


EXAMPLE 2 


Non-Flavored, Non-Sweetened Cappuccino (mix ratio 4. Ox) 


Ingredients 

% bv Weiaht 

% Solids 

Cream (40% solids) 

40.7 

16.3 

Condensed Skim (40% solids) 

47.2 

18.9 

Stabilizer (0.75% solids mixed with 
water) 

1.5 

0.5 

Coffee 

8.8 

4.8 

High Fructose Corn Syrup (HFCS) 

1.8 

1.26 

Total 

100.00 

41.76 


«> 4 
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EXAMPLE 3 
Chocolate (mix ratio 3. Ox) 


10 


Ingredients 

% bv Weiaht 

% Solids 

Cream (40% solids) 

20 

8 

Condensed Skim (40% solids) 

20.2 

8 

Stabilizer (0.5% solids mixed with 
water) 

1.6 

0.5 

Cocoa 

3.0 

3 

High Fructose Corn Syrup (HFCS) 

49.7 

35 

Water 

5.5 


Total 

100.00 

54.5 


EXAMPLE 4 
Vanilla Chi Tea (mix ratio 3. Ox) 


Inaredients 

% bv Weiqht 

% Solids 

Condensed Milk (40% solids) 

26.7 

10.68 

Cream (40% solids) 

20 

8.00 

Stabilizer (0.6% solids mixed with 
water) 

1.8 

0.6 

Vanilla Chi Concentrate 

3.50 

2.1 

High Fructose Corn Syrup (HFCS) 

48 

33.58 

Total 

100.00 

54.96 
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EXAMPLE 5 

Peach Juice Milk (mix ratio 3:1) 


Inaredients 

% bv Weiaht 

% Solids 

Condensed Milk (40% solids) 

47.53 

19.01 

Cream (40% solids) 

10.94 

4.40 

Stabilizer (0.41 % solids mixed with 
water) 

1.24 

0.41 

High Fructose Corn Syrup (HFCS) 

29.84 

20.89 

White Grape Concentrate 

10 

6.56 

Peach Flavor with Color 

0.40 

0.16 

Buffer Salts 

0.05 

0.02 

Total 

100.00 

51 .45 


EXAMPLE 6 
Berry Blue Milk (mix ratio 3:1) 


Inqredients 

% bv Weiaht 

% Solids 

Condensed Milk (40% solids) 

47.07 

19.13 

Cream (40% solids) 

10.94 

4.40 

Stabilizer (0.6% solids mixed with 
water) 

1.8 

0.6 

High Fructose Corn Syrup (HFCS) 

39.79 

27.85 

Berry Flavor with Color 

0.40 

0.16 

Total 

100.00 

52.14 
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EXAMPLE 7 

Raspberry Steamer (mix ratio 3:1) 


Inaredients 

% bv Weiaht 

% Solids 

Condensed Milk (40% solids) 

29.8 

1 1.9 

Cream (40% solids) 

20 

8.00 

Stabilizer (0.6% solids mixed with 
water) 

1.8 

0.6 

High Fructose Corn Syrup (HFCS) 

48.08 

33.65 

Raspberry Flavor with Color 

0.32 

0.16 

Total 

100.00 

54.31 


EXAMPLE 8 
Caramel Steamer (mix ratio 3:1) 


Ingredients 

% bv Weiaht 

% Solids 

Condensed Milk (40% solids) 

29.8 

1 1.9 

Cream (40% solids) 

20 

8.00 

Stabilizer (0.6% solids mixed with 
water) 

1.8 

0.6 

High Fructose Corn Syrup (HFCS) 

48.08 

33.65 

Caramel Flavor with Color 

0.32 

0.16 

Total 

100.00 

54.31 


METHOD AND APPARATUS FOR DISPENSING THE BEVERAGE 

With reference to FIGS. 1 -3 of the drawings, the method for 
dispensing a liquid beverage containing real milk solids is practiced by 
mounting a removable beverage dispensing container 10 in a housing 1 1 
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under ambient temperature. The container holds an aseptic ultra-high 
temperature (UHT) liquid beverage concentrate (e.g., of Examples 1-8) 
containing real milk solids and a stabilizer in an effective amount to 
provide (a) an extended shelf stability of the concentrate of at least about 
5 30 days, usually from about 4-6 months, without granulation and/or 
separation of the milk solids and (b) milk solids which do not separate 
upon dilution with water to form the beverage. Accordingly, the aseptic 
beverage concentrate is maintained at the temperature of a room or the 
surrounding environment which is usually at an ambient temperature of 

10 about 60-110° F. In this arrangement, it is unnecessary to provide a 
refrigerated environment for the UHT concentrate containing the real milk 
solids because they have been specially formulated so that the 
concentrate is stable under such ambient temperature and pressure 
conditions in its aseptic package. 

15 A water source is positioned in communication with the 

container 10 for mixing water with the aseptic beverage concentrate. 
Typically, water is supplied from a domestic or commercial water line to 
a water tank 1 2 which has a safety overflow and fill valve, which are not 
shown but are typically found in water tank assemblies for servicing a 

20 reservoir containing water. While the method and apparatus are suitable 
for dispensing beverages at ambient temperatures, the water tank 1 2 is 
provided with a heating coil 13 which operates with suitable voltage to 
heat the water from about 160 to 210° F when dispensing a hot liquid 
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beverage from the dispenser at a drinkable temperature of about 
150-165° F. While the volume of the water tank 12 may vary in 
capacity, a typical dispenser would employ a 3.5 gallon water tank which 
is electronically maintained at a preset desired temperature. The 
5 electronics of the dispenser are operated by connection to a 1 1 0-440-volt 
electrical outlet with the standard pressurized continuous flow of potable 
water from the water pipe. 

A critical feature for dispensing the liquid beverage 
containing real milk solids is to maintain the concentrate under aseptic 

1 0 conditions and aseptically pumping a portion of the concentrate from the 
container 10 and mixing with water in preselected portions, for example 
1 :3, to formulate the beverage. To achieve these objectives, in a 
preferred form, the dispensing container 10 is attached to a conduit 14 
which is positioned to operatively engage a pump 1 5 for aseptically 

1 5 delivering the concentrate portion into a mixing chamber 1 6 while 
maintaining the aseptic condition of the concentrate in the container 10. 
In a preferred form, as shown more clearly in Fig. 2, the dispensing 
container comprises a carrier 20 for a disposable, collapsible bag 21 and 
the conduit 14 is a flexible tube. The dispensing container 10 has a 

20 discharge port 22 in communication with the conduit 14 for delivery of 
the concentrate through the flexible tube. A peristaltic pump 15, or a 
linear wave or other pump, which operatively engages the conduit 14 
aseptically delivers the concentrate from the container 10 while 
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maintaining the aseptic condition of the concentrate in the container. The 
collapsible bag 21 has a filling port 23 and the discharge port 22 which 
are arranged in the carrier 20 for supporting the container 10 in the 
housing 1 1 . Other arrangements such as a bag in a box may be 
5 substituted for carrier 20 and container 1 0. With reference to FIG. 2 # the 
carrier 20 and collapsible bag 21 are shown where the filling port 23 of 
the bag 21 is arranged in a slot of the carrier 20 and the discharge port 
22 is also arranged in a slot so that it may operatively engage the pump 
1 5 for aseptically delivering the concentrate into the mixing chamber 1 6 

10 which is shown more clearly in Fig. 3. It will be understood that the 
aseptic shelf-stable concentrate is connected to the peristaltic pump for 
maintaining the aseptic qualities by keeping the containing bag sealed off 
from the outside atmosphere and becoming contaminated. 

A preferred dispenser arrangement for use in the method and 

15 apparatus of this invention is shown in U.S. Patent 5,353,963, and the 
entire disclosure of that patent is incorporated herein by reference. The 
pump 1 5 is a 2-roller pump driven by a motor (not shown) which 
accurately delivers a prescribed portion of the concentrate into the mixing 
chamber when a run button 19 is pressed while maintaining the 

20 remainder of the concentrate in the dispensing bag 21 in an aseptic 
condition for further use. Water flows by gravity into the mixing chamber 
16. The necessary electronics for starting the pump 15, delivering and 
mixing the concentrate at various ratios, for example, from 1:1 to 4:1 of 
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the water to concentrate is well known in liquid dispensing containers as 
disclosed in the patent and in dispensers made by Karma, Inc. under the 
trademark CAFE-MATIC™. The flow rate of both the water and the 
concentrate are electronically measured to produce the desired mix ratio 
5 of water and concentrate. The water flow is set at a constant rate of 
flow and the electronics of the dispenser either speed up or slow down 
the peristaltic pump 1 5 to adjust the mix ratio. With reference to Fig. 3, 
both the hot water and aseptic concentrate are dispensed into a mixing 
chamber 1 6 where the two products are mixed together and briefly 

10 whipped by a whipper blade 31 driven by a motor 32 at approximately 
1 0,000 rpm to create a rich froth on the finished beverage. The finished 
beverage then gravity flows into the desired drink container through the 
dispensing nozzle 33. The mixing chamber 1 6 is then briefly flushed and 
sanitized with a short overrun of hot water of about 1 80-21 0° F after the 

1 5 peristaltic pump 1 5 stops dispensing the concentrate into the mixing 
chamber 16. The electronics of the dispenser can be arranged to 
compensate for the brief overrun of extra water and extra concentrate is 
added by briefly speeding up the peristaltic pump after the run button 1 9 
is released. These features are known in conventional liquid concentrate 

20 dispensing machines such as the type disclosed in the above patent and 
sold by Karma, Inc. The dispenser can be set to flush and sanitize itself 
by dispensing 180-212° F water into the mixing chamber for several 
seconds. This procedure is performed automatically by the dispenser if 
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no product has been dispensed for one hour and will not happen again 
until another beverage has been dispensed. As indicated above, the hot 
beverages of the cappuccino, chocolate or tea variety should be at a 
desired drinking temperature of about 150-165° F. As detailed in the 
5 above examples, the mixing ratios are about 3:1 to about 4:1 of water to 
concentrate. 

It will be understood that other beverage dispensers may be 
adapted to provide a dispenser and perform the method of this invention. 
Thus, other beverage dispensers, for example manufactured by Wilshire 

10 bearing the trademark Quantum 4000™ are operated with a plastic bag 
package containing the UHT beverage concentrate of this invention to 
dispense a liquid beverage containing real milk solids. In the dispenser, 
a peristaltic pump draws the concentrate from the package and 
discharges it through a dispensing nozzle to mix it with water flowing at 

15 a rate effective to reconstitute the concentrate at a mixing ratio of about 
3:1 to about 4:1 of water to concentrate to provide the beverages like 
cappuccino, hot chocolate and tea that contain real milk solids. 

While the method and apparatus of this invention have been 
shown and described in detail, it is obvious that this invention is not 

20 considered to be limited to the exact form disclosed and that changes in 
detail and construction may be made within the scope of the invention 
without parting from the spirit thereof. 

WHAT IS CLAIMED IS: 


